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(57) ABSTRACT

The invention relates to a method for separating a cast lens
from shell molds, whereby a separating tool exerts pressure
on the lens but a height of the separating tool 1s guided along
the interface between the lens and the shell mold to be sepa-
rated from the lens. In a preferred embodiment the composite
consisting of the lens and the shell molds 1s fixed on a holding
device that can be rotated on an axis of rotation. The holding
device 1s rotated by means of a first motor and the height of the
separating tool 1s tracked by means of a second motor 1n
relation to the height of the interface depending on the angle
of rotation.

9 Claims, 4 Drawing Sheets
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METHOD AND DEVICE FOR SEPARATING A
CAST LENS FROM A SHELL MOLD

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s related to and claims priority of
the PCT application number PCT/EP2005/052205 entitled

Method and device for separating a cast lens from a shell
mold, filed May 13, 2003, the disclosure of which 1s herein

incorporated by reference, which 1n turn claims priority of the
European patent application number 04102204 .7 filed May
18, 2004.

TECHNICAL FIELD

The mvention concerns a method for separating a cast lens
from a shell mold and a device suitable for doing so.

TECHNICAL BACKGROUND

A production line for the production of optical lenses 1s
known 1from the international patent application WO
02/087861. With this production method a monomer 1s cast
and polymerised 1n a cavity framed by two shell molds and a
seal whereby the lens 1s formed. Afterwards, the seal 1s
removed and the lens separated from the two shell molds in a
separating device. The two shell molds are separated from the
lens one after the other. The separating device consists of a
holding device that secures the lens, a force transmuitter that
exerts a force on the lens, preferably at the interface between
the lens and the shell mold, and a second force transmaitter that
exerts a force on the shell mold.

Separating the lens from the two shell molds 1s a tricky
process with which there 1s a great danger that the lens and/or
the shell molds are damaged or destroyed during the separa-
tion process. For this reason, separation 1s still done by hand,
the separation process of WO 02/087861 was not reliable. In
U.S. Pat. No. 4,251,474, a spatula 1s mentioned that 1s used to
separate the lens from the shell molds.

BRIEF DESCRIPTION OF THE INVENTION

The object of the invention 1s to develop a method and a
device that enable separation of the lens from the two shell
molds without damaging the lens or the shell molds.

The two shell molds are generally referred to as front and
rear shell mold. However, with this method 1t 1s of no 1mpor-
tance, which of the two shell molds 1s designated as the front
and which as the rear shell mold. The side of a shell mold
facing towards the lens 1s designated as the active side and the
side facing away from the lens 1s designated the passive side.

To separate the lens from the two shell molds, a method 1s
proposed with which the separating tool 1s guided with a force
on the lens along the 1ntertface between the lens and the shell
mold to be separated from the lens. The separating tool 1s
preferably blunt and rolls on the lens as far as possible without
gliding or sliding on the lens. It 1s only a matter of relative
movements:

Either the separating tool or the composite of lens and shell
mold can be adjusted corresponding to the position of the
interface.

During the separation process, the separating tool presses
against the lens with a predefined force or the lens 1s pressed
against the separating tool with a predefined force.
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Either the composite of lens and shell mold 1s rotated and
the separating tool rolls passively on the lens or the separating
tool 1s rotated and the lens rolls passively on the separating
tool.

The separation process takes place preferably 1n that the
gripper exerts a tensile force on the passive side of the front
shell mold provided that this 1s to be separated, or on the lens
provided that the lens 1s to be separated from the rear shell
mold. However, with certain lenses 1t may be necessary that,
at the start of the separation process, the gripper first exerts a
compressive force on the shell mold or the lens and the
compressive force 1s only reduced and a tensile force built up
during the course of the separation process but before the lens
and the shell mold to be separated are completely separated
from each other. During the separation process, tensile and
compressive force can also be applied alternately 1n accor-
dance with a specific profile 1n order to support the separation
pProcess.

Furthermore, the gripper can exert a shear force, 1.e. a
laterally aligned force, on the shell mold or the lens 1 addi-
tion to or mstead of the tensile and compressive force.

A device particularly suited for carrying out the method
comprises a holding device, driven by a first motor, that can be
rotated on a first axis of rotation that secures the rear shell
mold, a gripper, preferably a suction gripper that exerts a
tensile force on the front shell mold or, after its removal, on
the lens, a separation tool that can be rotated on a second axis
of rotation that 1s pressed laterally against the lens by means
of a force transmitter, a second motor 1n order to adjust a
height H of the separating tool measured along the first axis of
rotation, and a control unit that controls the second motor so
that the height H of the separating tool follows the interface
between the shell mold to be separated and the lens that in
doing so however presses on the lens and not on the shell mold
to be separated.

The rotational position of the shell mold 1s characterised by
an angle of rotation 0. The shell mold has a marking for the
angle of rotation 0=0°. Belore the separation process can be
carried out, the rotational position of the shell mold to be
separated and the height of the interface between the shell
mold to be separated and the lens have to be known as a
function of the angle of rotation 0. In addition, the azimuthal
position O of the separating tool has to be known.

The edge of a shell mold facing towards the interface 1s
defined mathematically by a function R(0) that describes the
distance of the edge 1n relation to a reference position of the
shell mold as a function of the angle of rotation 0. The func-
tion R(0) 1s either determined for each shell mold by means of
a measurement and stored in a memory accessible to the
control unit or acquired during the separation process by
means of a sensor.

The position of the interface H, (0) between the front shell
mold and the lens results as H (0)=H,-R (0), whereby the
height H, designates the height of the reference position of
the front shell mold when the composite of the lens and the
two shell molds 1s secured on the holding device, and the
function R (0) designates the function R(0) assigned to the
front shell mold. The position of the interface H, (0) between
the rear shell mold and the lens results as H,(0)=H,+R, (0),
whereby the height H, designates the height of the reference
position of the rear shell mold when the composite 1s secured
on the holding device and the function R, (0) designates the
function R(0) assigned to the rear shell mold. Before the
separation process, the height H, has to be acquired by means
of a measurement because, on curing, the lens undergoes a
certain shrinkage unless the lens consists of a material that
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does not shrink on curing. As a rule, the height H, 1s constant
and therefore only has to be determined once on calibration of
the separating device.

The interface between the shell mold to be separated and
the lens 1s characterised by a mathematical function without
expansion while the separating tool has a finite thickness or
expansion. On separating the front shell mold from the lens,
the height of the separating tool 1s controlled as a function of
the angle of rotation 0 to a height H (0)-AH,, whereby the
constant AH, designates an offset value adapted to the thick-
ness of the separating tool. The constant AH, amounts for
example to 0.3 mm. On separating the rear shell mold from
the lens, the height of the separating tool 1s controlled as a
function of the angle of rotation 0 to a height H (0)+AH,,. In
this way 1t 1s guaranteed 1n both cases that the separating tool
always presses on the lens adjacent to the interface between
the shell mold to be separated and the lens and follows the
interface, but the separating tool does not press on the shell
mold.

There are lenses that have a flat. The flat can for example be
due to the casting. In order to avoid damage with such lenses,
the force exerted by the separating tool 1s reduced, preferably
to the value zero, when the flat 1s located in the area of the
separating tool.

The separation process can be supported by the delivery of
a parting compound in the form of a liquid, for example a soap
solution, a gas or a powder or amixture of these. Furthermore,
the parting compound can be cold 1n order to cause a cooling
of the lens. Alternatively, the parting compound can be hot 1n
order to support the separation process.

The force exerted on the lens by the separating tool can be
orientated orthogonal to the side wall of the lens or at a
constant or variable angle dependent on the angle of rotation
0.

In the following, the invention 1s explained 1n more detail
based on an embodiment and based on the drawing.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

FIG. 1 shows a side view of a device for separating a cast
lens from a front and a rear shell mold,

FIGS. 2, 3 show a side view and a cross-sectional view of
parts of the device,

FIG. 4 shows a plan view of a lens,
FIGS. 5-7 show different force profiles, and

FIGS. 8, 9 show further devices for separating a cast lens
from the shell molds.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows schematically a side view of a device for
separating a cast lens 1 from a front shell mold 2 and a rear
shell mold 3. The two shell molds 2, 3 and the lens 1 represent
a composite 4. The device comprises a holding device 7
driven by a first motor 6 and rotatable on an axis of rotation 3
that secures the rear shell mold 3 of the composite 4, a gripper
8 preferably formed as a suction gripper that exerts a force, a
compressive force or a tensile force, on the front shell mold 2
or, after 1ts removal, on the lens 1, a separating tool 9 that 1s
pressed laterally against the lens 1 by means of a force trans-
mitter, a second motor 11 1n order to adjust a height H of the
separating tool 9 measured along the first axis of rotation 5,
and a control unit 12 that controls the second motor 11
depending on the angle of rotation 0 of the shell mold to be
separated 1n such a way that the separating tool 9 always
presses against the lens 1 immediately adjacent to the inter-
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4

face 13 between the shell mold 2 or 3 to be separated and the
lens 1, 1.e. that the height H of the separating tool 9 1s adjusted
to the height of the interface 13. Optionally, the device com-
prises one or several counterpressure rollers 14 that counter
the force exerted by the separating tool 9. I two counterpres-
sure rollers 14 are present, they are arranged symmetrically in
relation to the direction of the force that 1s exerted on the lens
1 by the separating tool 9.

The gripper 8 bears on a robot arm 15, preferably by means
of a spring 16. In addition, the gripper 8 bears on a second axis
of rotation 17 on which 1t can be rotated so that the gripper 8
can rotate with the front shell mold 2 when the first motor 6
rotates the holding device 7 with the composite 4 on the first
axis of rotation 5. Ideally, the axis of rotation 17 coincides
with the axis of rotation 5. However, as this 1s not accurately
achievable because of unavoidable tolerances, the gripper 8
bears on the robot arm 15 with a certain radial play; Instead of
the bearing via the spring 16, a pneumatic bearing of the
gripper 8 on the robotarm 15 could also be foreseen. With this
solution, the force to be exerted by the gripper 8 can be
adjusted pneumatically.

The force transmitter 10 1s preferably a piston 20 con-
trolled pneumatically by means of two pressure chambers 18,
19. The pressure 1n the first pressure chamber 18 1s for
example constant and the pressure in the second pressure
chamber 19 1s controlled by a valve. The difference 1n the
pressure prevailing in the two pressure chambers 18, 19
defines the force exerted by the piston 20.

The maximum deflection of the force transmitter 10 1s
limited by a stop 1n order to ensure that, 1f, during the sepa-
ration process, the lens 1 and the shell mold are deformed and
a gap develops between the lens 1 and the shell mold 2 or 3 to
be separated, the separating tool 9 does not come into contact
with the shell mold to be separated as otherwise the shell mold
could be damaged.

FIG. 2 shows a side view of the holding device 7, the
gripper 8 and the separating tool 9, FIG. 3 shows a cross-
section of the same parts. In FIG. 2 the course of the two
interfaces 13 1s visible. The curve on which the separating
tool 9 1s guided 1s each represented by a dotted line 21 or 22.

The holding device 7 includes a guide 23 (FIG. 3), on
which the passive side 24 of the rear shell mold 3 rests and a
deformable sealing element 235 that seals a cavity 26 formed
between the holding device 7 and the rear shell mold 3.

The front and rear shell mold 2 and 3 each include a
marking 28 (a so-called Tabo line, FIG. 2) that serves as
reference for the angle of rotation, e.g. characterises the angle
of rotation 0=0°. As a rule, the passive side of the shell molds
2, 3 15 a spherical surface 29 (FIG. 3) that changes 1nto a flat
surface section 30 at the edge. This flat surface section 30 1s
badly suited as reference surface for the function R(0) that
characterises the height of the edge of the active side of the
shell mold. Therefore, definition and determination of the
function R(0) preferably takes place in relation to the spheri-
cal surtace 29 and i1s explained 1n more detail based on the
example of the rear shell mold 3 but 1s valid in the same way
for the front shell mold 2. The rear shell mold 3 1s placed on
the gu1de 23 of the holding device 7. The guide 23 1s a torus
the size of which 1s dimensioned so that the spherical surface
of the passive side 24 comes to rest on the guide 23 in the area
of1ts edge. In doing so, the shell mold 1s placed on the holding
device 7 1n such a way that 1t 1s orientated as symmetrically as
possible 1n relation to the axis of rotation 5. The holding
device 7 1s now rotated until the marking 28 assumes a pre-
defined position. The holding device 7 1s now rotated once by
360° and 1n doing so the height of the edge 31 of the active
side 32 1s measured as a function of the angle of rotation 0 by
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means of a sensor and stored as the function R(0). This
measurement has to be carried out only once. It 1s preferably
done 1n a special measuring station that contains a holding
device similar to the holding device 7. Another possibility
ex1sts 1n that an additional marking 36 1s applied to the edge
of the shell mold that serves as reference for the function
R(0).

The separating tool 9 1s preferably a disc rotatable on an
axis 33, the edge of which 1s blunt so that the disc does not cut
into the lens 1. The edge of the disc 1s for example about 0.5
mm wide. The axis 33 is a passive axis so that the edge of the
disc rolls on the lens 1 without gliding or sliding when the first
motor 6 rotates the composite 4. The axis 33 of the separating,
tool 9 1s preferably inclined by a predetermined angle o in
relation to the axis of rotation 5 so that the force exerted on the
lens 1 by the separating tool 9 has a component supporting the
tensile force ol the gripper 8. By definition, the tensile force of
the gripper 8 1s aligned along the axis of rotation 5 and in the
direction away from the holding device 7.

Separation of the lens 1 from the two shell molds 2, 3 takes
place 1n accordance with the following process steps each of
which 1s described 1n detail:

1. The composite 4 comprising the two shell molds 2, 3 and
the lens 1 1s placed on the holding device 7 and secured to 1t.
The robot arm 15 places the composite 4 accurately 1n posi-
tion on the guide 23 of the holding device 7 whereby the
passive side 24 of the rear shell mold 3 rests on the guide 23
of the holding device 7. Placement 1s done so that the passive
side 1s aligned as symmetrically as possible to the axis of
rotation 5. In doing so, the sealing element 25 and/or a bel-
lows 34 carrying the sealing element 25 1s deformed. Vacuum
1s now applied to the cavity 26 so that the composite 4 1s
secured on the holding device 7.

2. The rotational position of the composite 4 1s adjusted so
that the marking 28 of the front shell mold 2 assumes a
predetermined rotational position 0=0°. The first motor 6 now
rotates the holding device 7 until the marking 28 of the front
shell mold 2 assumes a predetermined rotational position.
The angle 0=0° 1s assigned to this rotational position. A first
(not presented) sensor 1s present for detection of the marking
28. The position of the interface H (0) between the front shell
mold 2 and the lens 1 1s not only dependent on the front shell
mold 2 but also on the thickness of the lens 1, 1.e., on the
distance between the two shell molds 2, 3. If the lens 1 shrinks
on curing, the course of the interface H, (0) between the front
shell mold 2 and the lens 1 can not be calculated but has to be
determined by a measurement by means of a second (not
presented) sensor. If however the lens 1 does not shrink on
curing, the course of the interface H (0) between the front
shell mold 2 and the lens 1 can be calculated.

3. The height H, 1s acquired which the reference position of
the passive side of the front shell mold 2 assumes. Determin-
ing the height H, 1s done by means of a third sensor 35 1n the
form of a position sensor. The position sensor 1s for example
a control switch that 1s lowered and closes an electrical con-
tact as soon as the control switch touches the passive side of
the front shell mold 2. As soon as the electrical contact closes,
the control switch transmits its actual position to the control
unit 12 as height H, . The control switch 1s positioned so that
it acquires the height H, at that position of the passive side of
the front shell mold 2 at which the passive side rested on the
guide 23 of the holding device 7 on determining the function
R(0). It the front shell mold 2 has the marking 36, then the
height of the marking 36 1s determined as the height H,. In
this case, the third sensor 35 1s an optical sensor that 1s not
arranged above the composite 4 but laterally adjacent to the
composite 4.
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The control unit 12 gets the function R(0)=R (0) assigned
to the front shell mold 2 from a memory accessible to it that
describes the distance of the edge of the front shell mold 2
from a reference position on the passive side as a function of
the angle 0. The course of the intertace 13 between the front

shell mold 2 and the lens 1 1s given by H (0)=H,-R_(0).

4. The separating tool 9 1s positioned correctly in height
and pressed laterally against the lens 1.

-

T'he control unit 12 now calculates the value H, (0=0_) and
drives the second motor 11 so that the separating tool 9
assumes the height H (0_)-AH, whereby the angle 0_ desig-
nates the azimuthal position of the separating tool 9 and the
constant AH, designates an offset value corresponding to the
thickness of the separating tool 9. Afterwards, a predeter-
mined differential pressure 1s applied to the piston 20 of the
force transmitter 10 so that the separating tool 9 now presses
against the lens 1 immediately underneath the interface 13
between the front shell mold 2 and the lens 1.

5. A tensile force 1s applied to the front shell mold 2. The
robot arm 15 1s raised by a predetermined distance. Because
the composite 4 held by the gripper 8 1s now secured on the
holding device 7, the spring 16 1s detlected and the gripper 8
exerts a tensile force on the front shell mold 2 defined by the
degree of deflection of the spring 16 and 1ts spring constant.
Alternatively, a compressive force 1s first applied to the front
shell mold 2. However, during the following process step
6—betore the lens (1) and the shell mold (2, 3) to be separated
are completely detached from each other—the compressive
force 1s reduced and a tensile force 1s built up.

These process steps served the preparation. The actual
separation process to separate the front shell mold 2 from the
lens 1 can now be carried out. In doing so 1t must be kept 1n
mind that the height H (0) refers to the lens 1 whereby the
angle 0=0° corresponds to the position of the marking 28 that
however the separating tool 9 has the azimuthal angle ©_.
Therefore, an angle transformation 1s necessary that addition-
ally has to take 1into consideration the rotational direction of
the holding device 7.

If the lens 1s almost circular, then the actual separation
process takes place 1n accordance with the following process
step:

6. The control unit 12 causes the first motor 6 to turn and
controls the second motor 11 so that the height H, _. of the

"1ls#

separating tool 9 assumes the height H (0 -0)-AH, corre-

sponding to the actual angle of rotation 0 of the front shell
mold 2.

The control unit 12 and the first motor 6 work together in a
known way so that the angle of rotation 0 of the front shell
mold 2 1s known to the control unit 12.

FIG. 4 shows a plan view of a lens 1 with atlat 37. The edge
of the lens 1 1s circular over a wide angle range ¢ and straight
within the complementary angle range 360°—¢. This straight
section corresponds to the flat. The angle 0, at which th
straight section begins, and the angle 0, at which the straight
section ends are actually known, however, not very accu-
rately. A certain risk exists that the front shell mold 2 or the
lens 1 will be damaged at the ends of the flat 37. In order to
climinate this risk, the force produced by the force transmuitter
10 1s either greatly reduced, preferably to the value zero, or
the separating tool 9 1s even raised from the composite 4 each
time and so long as the flat 37 is located 1n the area of the
separating tool 9, 1.e. for angle 0,<0<0, or for angle
0,-0<0<0,0+0, whereby the angle 0 represents a small tol-
erance angle that makes allowance for the inaccuracy with
which the angles 0, and 0, are known.
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If the lens 1 contains such a flat 37, then separation prei-
erably takes place 1n accordance with the following process
step:

6'. The control unit 12 causes the first motor 6 to turn and
first controls the second motor 11 so that the height H, _, of the
separating tool 9 takes the height H (0_-0)-AH, correspond-
ing to the actual angle of rotation 0 of the front shell mold 2
and secondly controls the force F exerted by the force trans-
mitter 10 1n accordance with a predetermined profile F(0 _-0)
dependent on the angle of rotation 0.

FIG. 5 shows a first example of a force profile F(0). The
angle of rotation 0 naturally covers a range of 0° to 360°. The
force F 1s constant 1n the ranges 0° to {3, and [3, to 360°,
whereby the angle 3, 1s <0, and the angle 3, 1s >0,. In the
range [, to 0, the force F 1s reduced to the value zero, 1n the
range 0, to {3, the force 1s again built up to the constant value.

FIG. 6 shows a second example of a force profile F(0) with
which the applied force increases continuously over several
rotations (presented are 3*360°) of the holding device 7.

FIG. 7 shows a third example of a force profile F(0) with
which the applied force additionally has a portion of vibra-
tion.

When the separation process 1s finished, the front shell
mold 2 raises up from the lens 1 as a result of the tensile force
exerted by the gripper 8. In this way, 1t 1s guaranteed that the
lens 1 cannot be scratched as soon as the lens 1 and the front
shell mold 2 are separated from one another. As soon as a
sensor detects this raising, the control unit 12 stops the first
motor 6 and moves the force transmitter 10 to 1ts neutral
position 1n which the separating tool 9 no longer touches the
composite 4. The robot arm 135 deposits the detached front
shell mold 2 onto a conveyor belt.

Separation of the lens 1 from the rear shell mold 3 now
takes place 1 a similar way. The control unit 12 gets the
tfunction R(0)=R,(0) assigned to the rear shell mold 3 from
the memory that describes the distance of the edge of the rear
shell mold 3 from 1ts passive side as a function of the angle 0.
The height H, of the rear shell mold 3 1s defined by the height
H, of the guide 23 of the holding device 7 and does not have
to be determined each time. The course of the interface
between the rear shell mold 3 and the lens 1 1s given by
H,(0)=H,+R, (0). However, 11 the rear shell mold 3 has the
marking 36, then the height of the marking 36 1s determined
as the height H..

7. The rotational position of the composite 4 1s adjusted so
that the marking 28 of the rear shell mold 3 assumes a prede-
termined rotational position 0=0°.

8. The separating tool 9 1s positioned at the height
H, (0=0_)+AH, and pressed against the composite 4.

9. The gripper 8 makes contact with the lens 1 and exerts a
force, as a rule a tensile force, on the lens 1.

The actual separation process for separating the lens 1 from
the rear shell mold 3 can now be carried out:

10. The control unit 12 causes the first motor 6 to turn and
controls the second motor 11 so that the height H, . of the
separating tool 9 assumes the height H,(0 —0)+AH, corre-
sponding to the actual angle of rotation 0 of the rear shell

mold 3.

Or, for lenses with a flat 37:

10. The control unit 12 causes the first motor 6 to turn and
first controls the second motor 11 so that the height H, _ of the
separating tool 9 assumes the height H,(0 -0)+AH, corre-
sponding to the actual angle of rotation 0 of the rear shell
mold 3 and secondly controls the force F exerted by the force
transmitter 10 according to a predetermined profile F(0 _-0)
dependent on the angle of rotation 0.
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When the separation process 1s finished, the lens 1 raises up
from the rear shell mold 3 as a result of the tensile force
exerted by the gripper 8. As soon as the sensor detects this
raising, the control unit 12 stops the first motor 6 and moves
the force transmitter 10 to 1ts neutral position. The robot arm
15 deposits the lens 1 and then the rear shell mold 3 onto the
conveyor belt.

I1 the separation process 1s to be supported by the imntroduc-
tion of a parting agent, then a nozzle 1s arranged adjacent to
the separating tool 9 that feeds the parting agent onto the
surface processed by the separating tool 9.

In the example, the quantity AH, was a constant. However,
the quantity AH, can also be a quantity AH,(0) dependent on
the angle of rotation 0. In this way, during the separation
process, an increasing deformation of the shell mold to be
separated can also be taken 1nto consideration.

The device described distinguishes itself with a simple
construction. However, as 1t 1s only a matter of a relative
movement when the separating tool has to follow the interface
13 between the shell mold to be separated and the lens, the
height of the separating tool 9 could also be held constant and
the height of the holding device 7 be designed to be adjust-
able. Furthermore, the force transmitter 10 could act on the
holding device 7 or on a counterpressure roller 14 (and not on
the separating tool 9) 1n order to produce the force that 1s to act
on the lens 1 by the separating tool 9. During the separation
process the course of the interface 13 can also be measured by
means of a sensor whereby the output signal of the sensor 1s
processed by the control unit 12 and transformed into a posi-
tioning command for the motor 11 of the separating tool 9.
Furthermore, the force transmitter 10 could act on the holding
device 7 or on a counterpressure roller 14 (and not on the
separating tool 9) in order to produce the force that 1s to act on
the lens 1 by the separating tool 9. During the separation
process or the course of the interface 13 can also be measured
by means of a sensor whereby the output signal of the sensor
1s processed by the control unit 12 and transformed into a
positioning command for the motor 11 of the separating tool
9.

With the device described, the first motor 6 rotates the
holding device 7 and the separating tool 9 1s rotated passively
with 1t. Conversely, the first motor 6 could rotate the separat-
ing tool 9 and rotate the holding device 7 passively with 1t.

The device described has two counterpressure rollers 14
and one single separating tool 9. However 1t 1s also possible to
provide more than one separating tool, for example two or
three, and to reduce the number of counterpressure rollers. In
doing so, the height of each separating tool 1s controlled
individually by the control unit 12 corresponding to 1ts azi-
muthal position and the angle of rotation 0 of the shell mold
2 or 3 to be separated.

FIG. 8 shows a further device with which the separating
tool 9 assumes a fixed height and the second motor 11 can
adjust the height H of the holding device 7.

FIG. 9 shows a device designed as a continuous station for
separating cast lenses from their shell molds. The device
includes a separating tool 9 with a fixed height H 1n the form
of a straight preferably blunt blade 38 and several holding
devices 7 for accommodating one complete composite 4 each
or a composite 4 one shell mold of which has already been
separated. The holding devices 7 are transported by a linear
conveyor drive 39 parallel to the separating means 38 in the
direction marked with x, whereby the lenses 1 are pressed
against the separating means 38 (or the separating means 38
against the lenses 1) and roll on the separating means 38. The
height H of each holding device 7 1s individually adjustable
by means of a motor 40 integrated into the holding device 7.
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The control unit 12 controls the height H of every single
holding device 7 individually so that the height of each hold-
ing device 7 follows the interface between the lens 1 and the
shell mold 2 or 3 to be separated corresponding to its actual
angle of rotation. In addition, a (not presented) gripper 1s
assigned to each holding device 7 that exerts a tensile, com-
pressive and/or shear force on the front shell mold 2 or on the
lens 1. At the mput side of the device, the robot passes the
composite 4 to a holding device 7.

For illustrative purposes, currently preferred embodiments
of the invention has been presented and described here how-
ever numerous variations and modifications are possible that
remain within the concept and scope of this invention.

Here, explicit reference 1s again made to the fact that in the
claims 1t makes no difference which of the two shell molds 1s
designated as the rear shell mold and which as the front shell
mold.

What 1s claimed 1s:

1. A method for separating a cast lens from a shell mold, the
shell mold and the lens forming a composite, the method
comprising;

fixing the composite onto a holding device rotatable on an
ax1s of rotation wherein the angle of rotation of the shell
mold 1s designated as angle of rotation 0;

adjusting a height of a separating tool and applying a force
to the separating tool so that the separating tool presses
against the lens adjacent to an interface between the shell
mold and the lens; and

rotating the holding device and continuously adjusting the
height of the separating tool so that the separating tool
follows a height of the interface according to the actual
angle of rotation O.

2. The method according to claim 1, further comprising:

applying a further force to either the shell mold or the lens,
wherein the further force 1s a tensile force that 1s already
built up atthe start of the separation process or 1s built up
at least betfore the lens and the shell mold are completely
separated from each other.

3. A device for separating a lens cast between a front and a
rear shell mold from the two shell molds, the device compris-
ng:

a holding device rotatable on a first axis of rotation, on
which the rear shell mold can be fixed, whereby a rota-
tional position of the shell mold to be separated 1s char-
acterised by an angle of rotation 0;

a gripper rotatable on a second axis of rotation for exerting
a force on the front shell mold or, after its removal, on the

lens;
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a separating tool rotatable on a third axis of rotation;

a force transmitter for pressing the separating tool laterally
against the lens;

a first motor for rotating the holding device or the separat-
ing tool;

a second motor for adjusting a height H of the separating
tool or the holding device, the height measured along the
first rotational axis; and

a control unit that controls the second motor so that the
separating tool presses on the lens adjacent to an inter-
face between the shell mold to be separated and the lens,
whereby a height H of the separating tool or the holding
device follows a height of the interface between the shell
mold to be separated and the lens according to the angle
of rotation 0.

4. The device according to claim 3, wherein the control unit
controls the force exerted by the force transmitter according
to a profile dependent on the angle of rotation 0.

5. The device according to claim 3, wherein the third axis
of rotation of the separating tool 1s inclined by a predeter-
mined angle 1n relation to the first axis of rotation.

6. The device according to claim 5, wherein the third axis
ol rotation of the separating tool 1s adjustable in relation to the
first axis of rotation.

7. The device according to claim 4, wherein the third axis
ol rotation of the separating tool 1s iclined by a predeter-
mined angle 1n relation to the first axis of rotation.

8. The device according to claim 7, wherein the third axis
ol rotation of the separating tool 1s adjustable in relation to the
first axis of rotation.

9. A device for separating a cast lens from a shell mold, the
shell mold and the lens forming a composite, the device
comprising:

a separating tool with a straight separating means;

several holding devices rotatable on an axis and on each of
which a composite can be fixed, each holding device

comprising a motor for adjusting a height of the holding
device relative to the separating means;

a linear conveyor drive that transports the holding devices
parallel to the separating means, whereby the lenses roll
on the separating means; and

a control unit that individually controls the motors of the
holding devices so that a height of the lens follows a
height of an interface between the lens and the shell
mold.
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